2 Purpose: The paper assesses the extent, form, and transformation of global nursing classifications (NANDA) in a nursing practice during a period of five years.
Introduction
"First, do no harm," derived from the Hippocratic Oath, is one of the fundamental principles for health care around the world. However, medical errors and injuries have caused growing concern in every society in modern times. According to the Institute of Medicine, a significant number of hospitalized patients in the United States are exposed to medical errors where miscommunication or lack of communication was a leading cause of adverse errors, i.e. injury caused by medical management rather than the underlying condition of the patient [1, 2] . Similarly, a recent survey by the Ministry of Health and Care Service in Norway showed that approximately 14,5% of all hospitalizations were associated with patient injury 1 . Internationally and nationally there has been a lot of "promise" associated with how ICT can be used for enhancing the quality and safety in health care sector. Particularly, computer systems are expected to streamline care processes through the use of decision support and performance measurements [1] . However, although some studies have shown promising results for standalone systems such as bar-code technology [3] , other studies have revealed unintended consequences [4] , workarounds [5] and generation of new errors [6] . Some of the difficulty is ascribed the complexity of the health care environment. The transition from paper-based to computer-based support of the clinical workflow is not a straightforward matter, as it involves collaboration between different professionals, is distributed across time and space, and is an interplay between multiple tasks and supportive artifacts [7] .
Standardisation in a wide sense has been considered a key means to deal with these challenges [8] [9] [10] . Standardised ICT, protocols, terminologies and practices are all considered to be vehicles for improved quality and patient safety [1] . Health care processes heavily depend on both information and knowledge and better management of health information is a prerequisite to achieving patient safety as a standard of care [9, p. 4] . Following the evidence-based practice movement, the ability to formalization, rationalization and streamline work practices using "universal" standards has been emphasized as a way to replace inefficiency and variation with quality and standardisation 1 Unpublished report, available on: http://www.regjeringen.no/nb/dep/hod/aktuelt/nyheter/2011/midlertidig.html?id=659472 [11, 12] . A number of studies have stressed the role and utility of performance standards incorporated in computerized decision-support systems such as clinical guidelines, clinical pathways, computerized physician order entry (CPOE), care plans, reminders and alerts [5, 7, 13] . Moreover, dimension of information quality in information systems is typically measured by completeness and accuracy [10] . Consequently, standardised terminologies and semantic interoperability are considered important prerequisites for integrated EPR systems to enhance the quality of the care process [9] .
In health care, organizations such as the International Standardization Organisation (ISO) prepare formal standards, guidelines and recommendation. ISO has traditionally designed technical standards, but in recent years, it has prepared functional standards for the electronic patient record (EPR) [14] as well as an integrative model for nursing terminologies [15] . In addition, professional communities in nursing like the International Council of Nursing (ICN) 2 and North American Nursing Association (NANDA) 3 has played a key role in developing purpose-specific terminologies for nursing practice.
However, like other standardization efforts in healthcare [16] [17] [18] , adopting and using standardized terminologies in nursing practice has been a cumbersome and slow process [19] , and notoriously difficult to realize [20] . Although some studies have shown correlation between the use of nursing terminologies and quality of documentation [21] , other studies have demonstrated that the diversity of terminologies used in nursing as an obstacle of semantic interoperability [20, [22] [23] [24] . Moreover, a European survey revealed that general use of nursing terminologies is still lacking which makes access to nursing data an obstacle [19] .
Still we are worried about a simplistic debunking the implementation of nursing terminologies as "success" or "failures" based on snap-shot case studies or surveys. Accordingly we base our study on an extended methodological where we combine a 5-year longitudinal interpretive case study with a quantitative frequency analysis. Firstly, we illustrate how sustainable use of nursing terminologies is a co-construction between the global terms and local practice and how this presupposes a long-term negotiation between these two. Secondly, based on a frequency analysis, we present an interesting result where as much as 95,5 % of all nursing diagnoses was consistent with NANDA. We analyze how this underpin our argument on co-construction, and also provide a critical reflection on the limitation of this method. Thirdly, we discuss the need for some leeway: Some degree of "slack" is necessary for any standard to maintain local innovation and domain specific knowledge. We argue that such kind of "slack" facilitate consistency and accuracy of the documentation in the EPR and suggest the use of social tagging (folksonomies) in combination with standardized terminologies as a way to resolve the tension between standardization and flexibility in the use of nursing terminologies.
Our empirical materials draws on a longitudinal (2005 -2010) case study in which we applied a mix method to explore the implementation and use of electronic care plans and nursing classifications in a psychogeriatric ward at the University Hospital in Norway, i.e., a frequency analysis of NANDA, mapping between NANDA and free-text as well as an ethnographically inspired case study. Mapping between different terminologies, or between free text and terminologies, has been a key measure for the assessment of sematic interoperability in nursing documentation [25] . However, in this study we have not just focused on the scope and correlation between NANDA and free-text diagnoses, but also how context-specific nursing diagnoses and interventions evolve in everyday practice.
Background and status on standardization in nursing
Since the release of the Institute of Medicine (IOM) report "To Err is human: Building a safer Health Care System [1] , efforts have been aimed towards developing and adoption of information systems to support and improve patient care. A health information infrastructure is regarded as a foundation for a safer health care and highlights health data interchange, terminologies, and medical knowledge representation key capabilities to promote patient safety and improved quality. The emphasis on standardisation in nursing is, in part, an expression of this broader trend where standards are considered the building blocks to share and compare information among care teams and facilitating the use of decision-support in clinical information systems.
Standardization in health care is a powerful movement as "standards specify how we work, how our technology interacts; they hold our socio-technical societies together" [26, p. 8] . Standardization is rooted in strategies as a means to increase the quality and effectiveness in health care. The International Organization for Standardization (ISO) Technical report highlights the ability to share information as one of the greatest potential benefits of the EPR and emphasizes interoperability across systems as a major challenges [14] .
Timmermans and Berg [26] distinguishes between four standards used in health care; design standards, performance standards, terminological standards, and procedure standards. Design standards are more or less specification of social and technical systems ensuring uniformity and compatibility. Performance standards represent outcome specification used to regulate professional work and outcome measurements. An example is the adoption of quality indicators in Norway that offers transparency that is essential for securing accountability for health systems performance. The third kind of standard are terminologies that have a long history in various levels of the health care, such as professional organizations and the World Health Organization. North American Nursing Diagnosis Association (NANDA) and International Classification of Diseases (ICD) are examples of such standards that have evolved over a long time in order to share and compare clinical information and to ensure stability of meaning over different sites and times. Finally, procedural standards are specifications of processes such as clinical guidelines, protocols, procedures or care plans. These standards demarcate a number of actions to be performed when specified situation and conditions occurs, for example, what step a nurse should follow in preventing decubitus ulcers. All of the above standards may overlap each other and be a part of the same standard. For example, terminologies can be embedded in care plans, and clinical guidelines may also include outcome specifications.
The development of standardized terminologies for nursing started in the 1970s. The North American Nursing Diagnosis Association (NANDA) has been a driving force in efforts to develop diagnostic classification in nursing as a means to support clinical judgement and knowledge development [27] . Similarly, Nursing Intervention Classification (NIC) have been developed and used along with NANDA to support documentation of the phases of the nursing process. The implementation of EPRs including nursing care plans in the recent years has made wide-spread use of standardized nursing terminologies possible.
Moreover, evidence-based approaches in health care focus on uniformity and quality control by streamlining processes [26] . This movement is both a cause and effect of standardized terminologies. Shareable and comparable nursing data is a first step to identify and implement "best nursing practices" [28] . For example, the concepts of NANDA are grounded in evidence-based practices and are updated every second year through the submission of new concepts that are reviewed, verified, and presented at the NANDA conference and published by the NANDA International organization [29] .
Standardization and integration are key issues to interconnect different layers of the EPR system [30] and facilitate coordination of work practices within and across the care team [31] . This implies the need to maintain the domain-specific knowledge embedded in nursing and, at the same time, enable integration with local practices and applications present in the EPR system. Despite efforts to develop standardised terminologies, much of nursing's documentation is still captured in narrative text [32] . A recent European survey showed that general use of terminologies is still lacking, which makes access to nursing data and quality of care an obstacle [19] . Some of the reasons for slow and patchy standardisation in nursing are related to professional and political issues as well as the contextual nature of clinical information [26, 33] . Some nursing professionals remain deeply sceptical of the ambition of standardisation, as they see it particularly harmful to the traditional, holistic orientation of nursing [33] and the inherent simplifications and abstractions are seen as undermining the very identity of being a nurse. Other scholars have also emphasized aspects of nursing that do not fit in formal classification systems [34] and how the cultural (American) bias of NANDA makes it unfitting in other countries and cultures [35] . Along these lines, many studies have compared different systems and identified criteria to assess and validate terminologies [21, 24, 36] . Similar studies illustrate that not all criteria are met [22, [37] [38] [39] and support the earlier study conducted by Bakken et al. [22] , which found that none of the existing systems met all the criteria for complete, comprehensive, clear, and non-redundant representations of concepts. We acknowledge these findings, but rather than see this as a shortcoming of a terminology system, we see this as more or less a general characteristic as it is not possible to develop a system that fits all aspects of nursing care. Instead we need to consider strategies to overcome the misfits and the gaps, implying that some flexibility in use of a global standard is imperative. This takes to a co-construction perspective.
Previous studies on the design and use of nursing terminologies have mainly considered terminologies as static, isolated features in its own right. However given the slow diffusion of terminologies, attention has, in recent years, been directed to the central role of the human, social, and organizational context in which information systems operate. Scholars have focused on the standardisation process as a dynamic interrelationship and negotiation between technology and its social environment, the interplay between universal standards and local practices, and the transformative power of standards in a socio-technical network, i.e. co-construction [26, 30, 34] . The development of a standard in a local practice is therefore one of co-construction in which standardisation and work practice mutually shape and constitute each other [40] . Carlile (2004) uses the framework of transferring, translating, and transforming to illustrate the complex processes necessary to share and access domain-specific knowledge [41] . The study illustrates how complexity increases as we move from a syntactic to a pragmatic boundary, and the increased effort that is required for sharing and assessing domainspecific knowledge, as circumstances at a boundary grow more complex. From this point of view, a universal standard is not a straightforward issue, but an iterative transformation process that requires the ability and capability to create new agreements and make changes where needed [41] .
A key issue of these studies is how standardised terminologies become embedded in social structures in which knowledge is constituted through a variety of social and political processes [42] . Accordingly, standardisation is not just a fixed feature of an object, but an iterative transformation, i.e., co-construction in an interrelated socio-technical network. Several studies have illustrated the co-construction of standards [see for instance, 40] and described this kind of "tinkering" as a prerequisite for the standard to function in practice [43] . There are, however, few studies that have focused on the mutual dependency between terminologies and local co-construction, and how it evolves in practice over many years as our study does.
Still, due to its origin in science and technology studies [26, 34, 40] , a perspective on coconstruction has seldom been underpinned by quantitative data. Quantitative data such as frequency analysis may provide insight about the scope of use of terminology in a specific context. However, clinical information is entangled with its context of production [44] and requires additional work such as translating and sorting according to the situational practice. Several studies have pointed out the necessity of alternative ways to classify the diversity of health care information in general and nursing in particular [34] . These scholars highlight the trade-off between pre-defined categories and the cases that do not fit into formal classification systems. Similar studies have emphasized both the enabling and constraining characteristics of classifications [45] , as well as the tension between interoperability and local usability [46] . On the one hand, formal terminologies enable shared meaning and comparability across different contexts. On the other hand, their use restricts activity that does not conform to the types recognized in the category systems [45] . An emerging approach for managing the tension between formal terminologies and local diversity is the use of folksonomies, i.e., user generated metadata or tags [46, 47] . The origin of this "grassroots" categorization comes from social web communities, where users started to tag content on websites. It is part of a new generation of tools for the retrieval, deployment, representation, and production of information, commonly termed Web 2.0. [48] . In contrast to formal, predefined classification systems that are relatively static, folksonomies are highly flexible and dynamic. Firstly, there is a mutual dependency between the development of collaborative information services (tags), the production of user-generated content, and the increased usage of folksonomies. Secondly, users create their own tags instead of pre-defined classifications, and thereby allow users to implement their own terminology for indexing and representing content [ibib. 48 p.3] . Such bottom-up strategies are the compromise between the hierarchical meta-model and folksonomies, and they support the distribution of information to those persons who are actually doing the work [47, p. 444 ].
Research Method
We used a mixed method to explore the scope of standardized terminologies in local practice and the correlation between formal terminologies and local use. The quantitative data from the frequency analysis was used as a part of the contextual background for our interpretative approach for assessing the extent of the phenomenon in question. Along with the quantitative data, the interpretive approach enabled exploration of issues involved in adoption and use of nursing terminologies aiming at producing an understanding of the mutual influence between terminologies and its context that occurs over time [49] . An interpretive case study is an appropriate method to explore how people make sense of classification in the context of use as it asserts that reality is socially constructed and hence cannot be understood independently of the social actors who construct and make sense of this reality [50, p. 13] . Moreover, this approach is also useful to study the content, context, and process of organizational change when researching adoption of nursing terminologies [49] . In line with an interpretive approach, the study adheres to the methodological principles outlined by Klein and Meyers (1999) , in terms of preparing the research questions, data collection, and analysis [51] . First, selection of the case was motivated by one author's involvement in an ongoing, longitudinal research project based on the implementation and use of nursing documentation in Norway. Second, the empirical setting was selected because two of the authors were involved in the local project and had in-depth knowledge of the context as well as the historical development of nursing documentation. Together with the other researchers, this provided for an insider's knowledge with an outsider's view [52] . Thirdly, the particular ward had used standards since 2005 and thus gave the opportunity to explore how the standards evolved over time.
Research context
The study was carried out at the psychogeriatric ward at a University Hospital in Norway. This is an inpatient ward with 14 beds, which treats patients who are suffering from psychiatric disorders including depression, psychosis, dementia, and anxiety disorders. The problems facing patients are complex, since most of them suffer from somatic illnesses in addition to psychiatric illnesses. The work at the ward is highly interdisciplinary, and nurses are believed to play a key role in observing and monitoring patients' needs, as well as assessing patients' cognitive abilities for self-care. The clinical staff comprises psychiatrists, physicians, psychologists, nurses, assistant nurses, social workers, occupational therapists, physiotherapists, and some unskilled staff.
Implementation of the electronic nursing module took place in 2005 as an integral part of the EPR and has been in used continuously thereafter. The main motivation for implementation of the nursing module was based on the need to improve the content and language of nursing documentation, which had been on the agenda for a long time. Information sharing in the traditional, paper-based patient record was characterized by a chronological, sequential report of each shift, where the use of narratives, as well as an unstructured language, was prominent. The management of the ward regarded the use of classifications as a means to provide a language for describing both planned and performed care in their everyday work practice. Thus, the motivation to change from paper to electronic documentation was high and strategies for user training and guidance were prioritized during the implementation.
In line with the majority of Norwegian hospitals, standardized terminologies has played a key part in the adoption and use of a nursing module in Norway as an integrated part of EPR. The development of the nursing module was initiated in 2001 as a joint project between the Norwegian nursing community and the largest Norwegian EPR vendor. Due to the increased international and national attention to the use of standards, it was decided to translate international classifications and make these available in the nursing module. Thus, standardized nursing terminologies are widely used in Norwegian hospitals.
Data collection and analysis
Data collection has been carried out as an iterative process involving multiple data sources (qualitative and quantitative), aimed at corroborating the same phenomenon [53] i.e. how classification has been used in the local context. One of the key tasks in interpretive research is seeking meaning in the social and historical contexts [51] . Accordingly, data collection included a combination of archival documents (frequency analysis), participant observation, and semi-structured interviews. Moreover, data collection was performed in collaboration with two project nurses and researchers. As part of an internal evaluation of the new system these two nurses extracted anonymous reports from the EPR systems, which provided an overview of frequency usage of NANDA diagnoses and free-text diagnoses This quantitative frequency analysis provided useful information about the distribution and use of standardized nursing terminologies. Although these data are quantitative in nature, they have been used as part of a "whole" and to corroborate other data sources. Specifically, we conducted a comparison between NANDA and local classifications used in the nursing module during a 2-year period. First, a report generator in the EPR system was used to extract the number of NANDA classifications and the number of free text classifications used during a two-year period. Second, we carried out a mapping between NANDA diagnosis and local diagnosis based on the same criteria as outlined by Zielstorff et.al [54] such as "Same", "Similar", "Broader" and "Narrower" .
The qualitative data collection was based on a previous study by the second author, which lasted from 2005 to 2008. As a continuation of this work, the first author carried out 200 hours of observation of the work practices of nurses and social workers in the period between 2008 and 2010. The focus of the observation study was to gain insight into how the electronic care plan was used in practice and how it evolved over time. To gain additional insight, 13 semi-structured interviews and 6 open-ended interviews were carried out, each lasting from half an hour to an hour a half. The focus of the interviews was how nurses and social workers created a care plan, how they searched for and selected nursing diagnoses and interventions, how often they used the care plan during their shifts, and how it supported and coordinated work practices. The attention was on how the users experienced the use of the system and whether it made sense in everyday practice. All of the interviews were taped and transcribed. Along with the frequency reports and the mappings, field notes and the transcribed interviews constituted the basis for analysis where data have been systematized in relation to key elements of the situation of inquiry.
Data collection and analysis have been regarded as an iterative process, moving "from a precursory understanding of the parts to the whole and from the global understanding of the whole process back to an improved understanding of each part " [51, p. 71] . We have aimed to obtain a historical and contextual understanding of the use of standardized terminologies in nursing, and traced the process from training to everyday use in different contexts. The analysis has been carried out in several stages. The first was the analysis of the mappings that was performed by the second and third author. The next step was the analysis of data from interviews and observation that was conducted by the first and second author. Finally, the different data source was then analyzed as part of a whole to complement different perspectives on the situation. In addition to interview data from key personnel, we used official reports and documents. Events and milestones were highlighted, and they became the starting point for questions in the interview guide. This part of the analysis was also an iterative process in which transcribed data were highlighted, discussed, leading to further focus in the next interview, and so on. The different data sources (interviews, observations, documents) provided opportunities for systematic comparison of multiple perspectives on events and processes. In addition, it gave the opportunity to identify and uncover tacit assumptions and "invisible" practices that are often taken for granted [52] .
Our previous knowledge of standardization as well as our previous experience was the starting point of the analysis. Three of the authors have experience as nurses, and thus have an insider's knowledge with an analytic outsider's view [52] . In interpretive research, prior knowledge and preconceptions are not considered bias, but are the necessary starting point of our understanding [51, p. 76]. Our prior knowledge and experience provided the lenses, and a sensitizing device, through which our field data were constructed. Furthermore, our understanding was expanded and revised through interaction with the participants in our fieldwork, where issues such as enabling and constraining aspects of standardization were discussed and the co-constructive perspective gradually emerged.
Throughout the study, the participating researchers discussed data from the case for the purposes of critical thinking and reflection in the interpretation process [51] . Similarly, the combination of observation, interviews and document analysis provided the opportunity for reflection, elaboration and clarification of narratives collected from the participants.
Analysis of findings

Implementation of the nursing care plan in 2005
In 2003 the hospital introduced a new EPR system, which also included a nursing module or a nursing care plan. The nursing module has a pivotal position in the EPR, and is a presumption for using international classifications such as NANDA and NIC, which had been translated to Norwegian. The care plan and some NANDA and NIC codes are illustrated in Figure 1 . By clicking on the menu item "New diagnosis" in the action bar in the care plan, the system provided a new search window where the classifications were listed, and enabled the users to search and select a NANDA diagnosis in order to make it available in the care plan. The same procedure was used to create an intervention, where NIC classifications were available in the system. However, it was also possible to use free-text diagnosis instead of or in addition to NANDA and NIC.
During 2005, the electronic nursing module was put to use at the hospital, and the Department of Special Psychiatry was one of these pilot departments. During the implementation, a local project team was established that was in charge of preparing the nursing module, training end-users, and coordinating activities between the local and the central project at the hospital.
The implementation of the new EPR was a major change process because the ward moved from paper-based, unstructured documentation toward a highly structured electronic care plan with the use of international classifications. The paper-based documentation was widely characterized as incomplete, inaccurate, and subjective, and it used local jargon in the reports. In addition, they were largely dependent on oral communication for sharing information across the nursing team. Consequently, the staff was highly motivated to adopt the new computer-based system as a step toward improving the quality of nursing documentation. As a strategy for the implementation of the electronic nursing module, it was decided that using nursing terminologies was mandatory. The main motivation was to provide a language for describing both planned and performed care in their daily work practices. Key users at the ward assumed that mandatory use would give nurses and social workers a chance to become familiar with the classifications, as well as how they could be used in daily practice. Accordingly, mandatory use was intended to give the users a qualified choice and provide more specific language for describing patient problems and planned interventions. The use of the nursing module required new knowledge and skills, and education and guidance was a priority during the implementation period. Six super users at the ward were responsible for organizing and carrying out the training and supervision of all employees. The recruitment of super users was based on interest and expertise in the use of computer based systems and they received one day training in basic use of EPR and one day training in the use of care plan. Despite some sceptics and reluctance at the start, experiences during the first year showed that the care plans were used in daily practice and that classifications were used extensively (Table 1) . Gradually, classifications became embedded in local practice and were used as a support in daily documentation, professional meetings, and discussions.
Results from the frequency analysis (2008)
After one year of use, it was evident that users still had some difficulty in finding appropriate classifications to describe all kinds of nursing diagnoses and interventions. Based on these observations, the management decided to loosen up its implementation strategy and give the users the opportunity to choose their own local terms to describe nursing diagnoses and interventions. As a result, after the change from mandatory to voluntary use of classifications, the use of NANDA decreased. However, at the same time, many of the local terms seemed to share some correspondence with NANDA terms.
To investigate the extent of this, we conducted an analysis based on reports from the EPR during the spring of 2008. We investigated a) the incidence of NANDA diagnoses and locally developed diagnoses, and (b) whether the local diagnosis could be mapped to a NANDA diagnosis. The next step was to determine to what extent the local diagnosis could be mapped to a NANDA diagnosis. Terms from the local diagnosis were compared with terms in NANDA and characterized as "Same," "Similar," "Broader," "Narrower," and "No Match" [54] . Validation of consistency and accuracy was done by two of the authors, both nurses, performing the same mapping separately. After completing the mapping, we compared our assessments and found that a minor degree of inconsistency occurred when a local diagnosis could be mapped to several NANDA diagnoses. After a discussion of the causes for this we reached almost 100% consensus [54] . We found that around 70% of all local diagnoses could be mapped to a NANDA diagnosis. In the "No Match" category (29.8%), 9.9 % could not be mapped to NANDA due to limitations in NANDA. Examples are nursing diagnoses related to emotions, aggression, and euphoria; adverse effects of medication; and problems related to allergies. Furthermore, we found a group of local codes (8.4%) that could not be interpreted as a nursing diagnosis. This category, together with procedure, intervention, observation, and medical diagnoses, is regarded as reflecting errors and not nursing diagnoses. 
Results from the longitudinal case study (2005-2010)
So, how do we explain the high degree of local terms that were similar to NANDA, particularly as many nursing professionals complain about the American bias and how remote the system is from local practice [33, 35] . Based on our longitudinal data, we wanted to dig deeper on this.
We found that NANDA and similar local terms had been tightly embedded in local practice and used for the support of daily documentation, professional meetings, and discussions. Already from the implementation of the nursing module at the psychogeriatric ward in 2005, there has been a continuous focus on the electronic care plan, where the nurse in charge of professional development regularly offered guidance and support to the individual user to ensure the quality of nursing documentation. Some users needed support to use the care plan and others needed professional assistance to find words to describe problems and interventions in the care plan. In any case, the care plan was always the starting point for this guidance.
"It is great to use the care plan as a basis for discussing the individual patient." (Nurse)
The nursing staff also discussed terms and learned from each other. When they sat together in the nursing office, they often discussed issues in the care plan, for instance, what the actual content of a NANDA term means. Often, the two nurses responsible for a particular patient work together with the patient's care plan.
"For sure, we have been more confident in using classifications, but still we discuss the meanings of diagnoses and give feedback to each other." (Nurse)
If they couldn't find the right concept in NANDA, they discussed how to formulate the problem and often come up with an alternative (but still related) concept. An example is "agitated behaviour," which is not included in NANDA. The closest term is "risk for violence," but the nurses felt that this would send a misleading signal, implying that the patient is intentionally violent. Instead, they used the term "risk for aggressive behaviour." This term is similar to NANDA's term, but the local one seems more appropriate in practical use. Nurses also learned from each other by reading existing care plans as illustrated in the quote below: "I often look in the care plan of other patients who have the same problem to decide what terms to use." (Nurse) During handover meetings, the care plan was always displayed on the wall using a video projector. In addition, care plans and classifications had been the subject of clinical reflection and discussions.
After several years of training, nurses had become accustomed to using terms from NANDA. They used some terms frequently, and these became a part of the vocabulary at the ward. NANDA terms such as "bathing/hygiene self-care deficit" were often used and corresponded with the professional terminology used locally. However, users often experienced that a patient lacked self-care in relation to several function areas, or on a general basis that was not limited to bathing/hygiene or eating as defined in NANDA. As a result, they often chose a free-text diagnosis and write, "self-care deficit" or "self-care deficit in all function areas." "I think it is okay to work with classification because it is easier to change something that already exists than to reinvent the wheel. If I find a classification that does not completely fit the situation of the patient, it is still easy to take the classification as a starting point. Instead of 'self-care deficit, eating,' I can write, 'self-care deficit, all function areas.'"(Nurse)
Other examples of frequently used NANDA terminology were "risk for falls" and "impaired physical mobility." If used separately, these terms represent two different NANDA diagnoses. However, some nurses preferred to link several terms into one nursing diagnosis, such as "impaired physical mobility with risk for fall". In this case, they had become familiar with two different NANDA terms and combined them to form a local diagnosis. One observed problem with NANDA was that the terms are fragmentary. First, patients often had many different problems that were related to one other. In many cases, it was therefore appropriate to relate to symptoms and causes. Second, many patients had several problems, and the care plan therefore become very long and complex if the information was fragmented. Therefore, through experience and discussions, it became common and more effective to link different problems with one local nursing diagnosis.
Adding an explanatory comment to a NANDA diagnosis was also recommended. For instance, "anxiety" is a commonly used NANDA diagnosis, but it needed a more specific explanation, such as "anxiety related to depression." To document this in the electronic care plan, the users first had to search for the NANDA diagnosis, "anxiety," and then add, "Related to depression" in the comment field. Entering this information in the care plan required intensive mouse-clicking through various windows, dialogue boxes, and menus within the application. It required 10 mouse-clicks to add a NANDA diagnosis and 5 mouse-clicks to add a local diagnosis. After becoming more familiar with the terms of NANDA, some found it easier to simply add the whole entry as a local diagnosis. In this way, development of new concepts and expressions occurred. Gradually, several local terms evolved that were used frequently in the ward.
"One day I said to my colleague, ' We should write down all these local terms that are buzzing around.' So we sat down and created a local list of terms that we often use instead of NANDA." (Nurse) To make these concepts available in the documentation process, the local terms were collected in a paper-based list. Later, some users had the idea of adding the list of concepts as a document in the nursing plan. The nursing module offered functionality for adding a "standard care plan" as a guideline. This functionality was used in the local practice to maintain the list of locally developed diagnoses. From the user interface in the care plan, it was possible to present the "Standard Care Plan" (i.e., the list of local diagnoses) on the screen. Then, it was an easy matter to choose those terms suitable for explaining the patient's condition. Many nurses found the local list a valuable support when they wanted to create a care plan or when they were looking for words or expressions to describe a patient's problems.
Discussion
Establishing standardised terminologies in practice -a process of co-construction
Several studies have pointed out how the development of standards is co-constructed with an emerging work practice [40] . Still, very few have taken a mixed method approach and illustrated the extent (frequency analysis) and content (the longitudinal case study) of the mutual shaping process empirically. The locally developed codes in this case were shaped by a mutual shaping process: the global NANDA codes, specific local needs as well as limitations and affordances of the care plan.
Previous studies have identified a semantic gap when using nursing classifications in clinical practice [see, for instance, 22, 25, 55] . These studies have focused mainly on similarities and differences between the standardised terminologies and concepts used in daily practice. In comparison, our study moves beyond this by identifying the degree of resemblance between the co-constructed local codes and NANDA as well how these emerged and how they were used.
We found that, in spite of the personnel's increased freedom to choose their own local codes, as many as 70 % of the locally developed codes were more or less consistent with NANDA, implying that in total 95.5% of all nursing diagnoses were consistent with NANDA. This clearly indicates that the locally-developed codes were shaped by both local practice and NANDA. Here it is quite interesting that even if the users had the freedom to choose for themselves, they still lent on NANDA diagnoses or locally developed terms.
In addition, we are also able to illustrate how the use of co-constructed codes gradually emerged over time, which to a large degree has been missing in much of the medical informatics literature [13] . Overall, the users at the ward experienced improved documentation of nursing after implementation of the new system. The use of terminologies enabled a more consistent and shared language for describing nursing and for supporting coordination of the care process among the care team. However, increasingly the nursing diagnoses were not selected from the NANDA list in the system but rather adjusted and modified as locally developed concepts. Some patients often had several complex and interrelated problems, and therefore it was common to combine several NANDA diagnoses to represent one local concept. Another issue was nuances of the language that could have different meanings across different contexts. For example, some nurses at the ward thought that the NANDA diagnosis "risk for other-directed violence" was too strong an expression to use in relation to an older patient with agitated behaviour because it did not fit people who suffered from cognitive impairment and reduced understanding.
This illustrates the tension between semantic interoperability, which is supposed to guarantee an unambiguous exchange of meaning between humans [56] and the local diversity of nursing information. Consequently, interoperability is also a socio-technical challenge. For example, "wound" was a locally developed diagnosis that could be mapped to the NANDA diagnosis "impaired skin integrity." This is a rather broad diagnosis that covers all kinds of disruption or invasion of skin surface. Yet the term "wound" makes more sense in local practice, since it provides a more specific description of the problem and has been part of the local language for many years. The practice of elaborating the given categories through specialization illustrates the issue about the level of granularity. On the one hand, it is a striving for a "one size fits all" solution that covers all aspects of nursing. On the other hand, a danger is that the categories are too broad and do not fit anything accurately.
Moving out of the local context
While our study has encompassed the extent, formation and use of standardized terminologies, we have focused on one particular context -a psychogeriatric ward. This has enabled us to focus on transformation in this context over time. However we don't claim a general validity of our mapping exercise (i.e. 95.5 % similarity) when including different contexts. Still we believe that our argument on how global terminologies and practice are co-constructed has validity beyond the psychogeriatric ward.
Our study points out that global terminologies are inevitably bound to local practice. Accordingly, when we know that nursing practice in general is comprehensive and diverse, the high expectations of comparing diagnoses across different wards may not come through. [25, 57] . The use of NANDA may have different meaning in various contexts. For example, the NANDA diagnosis "anxiety" typically has a different meaning used in a psychiatric department than in a surgical department. In the psychogeriatric ward, anxiety is a common nursing diagnosis, since many of the patients are suffering from depression or dementia. In comparison, when the nursing diagnosis "anxiety" is used in a different context, such as to describe patients who are anxious before surgery, it is a completely different problem. This illustrates the semantic gap that may occur within a specific domain as well as across diverse practices. Consequently, sharing information and knowledge in nursing is not just a matter of transferring, but also a process of translating and transforming domain-specific knowledge [41] . Hence we believe that our finding on coconstruction in a longitudinal perspective between global terminologies and local practice also may play out between two different contexts (i.e. surgery and psychiatry) where the global NANDA terminologies is shaping and shaped by the different practices involved.
So where does this take us regarding sharing of codes across contexts? Basically, we argue that the observed tinkering with terminology standards is not a failing, but a prerequisite for it to function effectively in the first place [43] . This also illustrates a key point: the translation process between contexts/wards is associated with some costs and efforts. Generally, we believe that some translation processes could be done on a routine basis, where the benefits and costs are compared and weighed. However, we also believe that in some instances, the use of codes in different practices must be carefully examined on an individual basis before being translated because of a very different use (e.g., anxiety) [58] . The good thing about it is that the need to do this is not immediately present. In daily practice, this is not a problem since clinical practice basically is bound to a specific site and situation, and nurses have the ability to translate or transform classifications, such as "anxiety," across domain-specific boundaries.
The collective initiative
Our longitudinal approach has illustrated how the co-constructed concepts increasingly have emerged through a collective process. You may consider how the users searched the NANDA list, and then modified the NANDA codes according to the actual situation. Another example is how nurses' changed NANDA diagnoses slightly to establish a link between diagnosis and intervention in the care plan as a way of generating coherence in the care plan. There was a gradual development in which increased knowledge of NANDA resulted in increased awareness of using the language to describe nursing, which in turn led to increased development of local nursing diagnoses.
As a part of this collective effort, we draw attention to a surprising similarity with folksonomies, i.e., how social tagging and social classification can empower a relatively large group of participants. The dynamic and structure of folksonomies are characterized by frequency of tagging, the information value of tags, and a feedback cycle between the elements involved in the process (users, tags, resources) [59] . Such a system is more or less self-evolving, self-maintaining, and flexible. As with folksonomies, the local concepts in the psychogeriatric ward have emerged through a bottom-up process based on collegial collaboration. This collaboration has been grounded in face-to-face interaction among the staff in the process of formalizing the electronic nursing documentation.
A key issue of this co-constructive perspective with the use of local classifications (i.e., folksonomies) is how it enabled information sharing and development of local knowledge. For instance, in this case the nursing care plan including the terminologies had a key role in professional meetings (morning meetings among the nurse team), where it was displayed on a wall screen and enabled co-operative information sharing. Accordingly, the classification practices were embedded in the social structures in the ward, where the daily use of nursing terminologies became foundation for a learning process.
Conclusion
In this study, we have demonstrated how the use of standardized terminologies enable a more complete and accurate representation of nursing information in the EPR and thus facilitate quality and safety in patient care. However, adoption and use of standardized terminologies is not just a "plug and play" solution. From a purely technical perspective, a unified language is important for clear and non-redundant representation of concepts. However, health care is typically characterized by multiplicity and diversity. Semantic interoperability is important, but as we have argued, not sufficient to integrate standardized terminologies in nursing practice. We have used a pragmatic approach and a co-constructed perspective to study the interrelationships between global standards and local practices. First, the study shows a surprisingly high correlation between NANDA and local classifications. Second, the study shows how local classifications evolved during long-term use and how local classifications emerged as a supplement to formal classifications. An interesting point was the mutual dependence between NANDA and local classifications and how this was an iteration that evolved through long-term use. Third, we have emphasized the multiplicity of nursing practice and how this co-construction was used to bridge the gap between global classification and local needs. Finally, we suggest that this "artful standardization" can be used as an advantage and opportunity in which local knowledge and agency is used as a means to individualize the content of the standard.
